Abstract This paper analyses a Twitter dataset to explore water governance and stakeholder engagement during the introduction of domestic water charges in Ireland. The results highlight active Twitter use during the analysis period, reflective of widespread protest centred on a new utility, Irish Water. The analysis shows protest activities were dispersed and not cohesive, with tweets largely focused on economic and political issues and not on the provision of a sustainable water supply. The findings extend our understanding of these events and provide some insights into the role of social media in water governance and stakeholder engagement issues in an Irish and wider context.
1 Introduction water charges. While other austerity measures were implemented in the bailout, none encountered a public reaction like the introduction of charges.
The formation of Irish Water and the introduction of domestic charges aimed to provide resources to improve water governance. As Jollands and Quinn (2015) note, despite the appeal of the Irish Government to accounting concepts -e.g. cost and investment -to legitimise change, widespread protest resulted. Evidently, the Irish Government did not recognise a critical success factor would be broad public support (Dimadama & Zikos 2010; Lennox et al. 2011; Walker et al. 2015) . As noted by Cosgrove and Loucks (2015,4836) , Bthe biggest issue or constraint in the future will remain what it is today: namely the human component of water management, not the technical one^. Jollands and Quinn (2015) outline how the creation of Irish Water and introduction of domestic charges was fraught and stakeholder engagement was relatively ineffective -there was no invited public participation in the formation of Irish Water or setting of charges. However, their analysis did not examine the use of social media -suggested by Laspidou (2014) as having a role in stakeholder engagement within water governance. Thus, the objective of this paper is to extend their work utilising social media data from Twitter, to explore the extent to which stakeholders are focusing on issues other than the sustaining of water supply and, thereby, the effectiveness of stakeholder engagement. The use of social media is changing the mechanics of information diffusion (Stieglitz and Dang-Xuan, 2013) . Lynn et al. (2015) suggest an integrative view where social media is defined as comprising both the conduits and the content disseminated through interactions between individuals and organizations (Kietzmann et al. 2011) . In this view, social media allows users to create (consume) content that can be consumed (created) by others and enables and facilitates connections (Hoffman and Novak 2012) . This ability for the public to both publish and consume content but also to identify and connect with others of similar/opposing views is transforming the political and societal landscape (Agrawal et al. 2011) , including stakeholder engagement in water governance (Laspidou 2014) .
The remainder of the paper proceeds as follows. The next section provides the historic context of water governance in Ireland. Then, Section 3 outlines our method, which consists of four stages. Section 4 presents the results of the Twitter data analysis and finally Section 5 discusses the results in the context of stakeholder engagement.
Background to Water Governance in Ireland
This section provides background on Irish water governance over time. Domestic water charges were introduced in Ireland in October 2014, however the history leading to these charges can be divided into pre-and post-2010. The latter period coincides with Irish economic problems and the formation of Irish Water, the country's first water utility.
Water Services Pre-2010
Despite abundant rainfall, Ireland has had a poor treated water infrastructure. Increased population and urbanisation (particularly in Dublin), alongside ongoing lack of investment has put pressure on water distribution systems (Cashman 2011; Irish Water 2015) . Until recently, Ireland was the only OECD country to not levy domestic water charges. The Local Government (Sanitary Services) Act, 1962, allowed a local authority (a town, city or county council) to charge business users only, while domestic users paid rates for local authority services. Rates were abolished in 1978, and replaced by a rates support grant. A new government in 1983 allowed local authorities to levy domestic water charges. To the early 1990's, few authorities levied charges but the largest authority, Dublin County Council, did not. To deal with increasing population (and other strategic matters), in 1993 Dublin was divided into four authority areas. In early 1994, three of these authorities introduced a flat domestic water charge. Intense protest followed, and by 1997 a law was passed to forbid domestic water charges. Local authorities thus depended more on central government funding. However, an economic boom from the late 1990's saw increased construction activity and a development levy became a major income stream from 2004 until 2007/8. The Report of the Comptroller and Auditor General (2010) notes the investment in water services in Ireland was €5.2 billion in the period 2000-2010, of which €4.2 billion was spent on new and/or upgraded water infrastructure in urban areas. Despite this investment, unaccounted for water (UFW) averaged 41% in 2008 which were Blevels twice the OECD average^(ibid). Hence, even with large investments made, a sustainable water supply was elusive. This is illustrated in examples such as an outbreak of waterborne cryptosporidiosis in Galway (RTE, 2007) , and areas of Roscommon were subject to boil water notices from the same cause (Irish Times, 2014a).
Water Services Post-2010
In September 2008, an Irish banking crisis and a global economic crisis had serious effects on government revenues. On November 21 st , 2010 the government accepted a bailout package from the European Union and the International Monetary Fund. This was a key point in a sequence of events which resulted in domestic water charges and the formation of Irish Water. The 2010 Budget speech (Lenihan 2009 ) a few weeks later noted:
The Renewed Programme also contains a commitment to introduce a system of water metering for homes […] . Water charges, when introduced, will be based on consumption above a free allocation.
A National Recovery Plan 2011 Plan -2014 Plan (2010 provided details on domestic water charges, making it clear the government required a revenue stream to Bimprove the General Government position^(p.78) and cover the operational and capital costs of providing domestic water. Simultaneously, the government negotiated a Memorandum of Understanding (MOU) with its bailout partners. The MOU committed to recovering the cost of water service provision -a water tax for fiscal rather than environmental reasons (Wu et al. 2011) . A new government was elected in 2011. They introduced a differing view on operationalising the previous commitment on domestic water charges, forming Irish Water through the Water Services Act 2013 (WA2013). This Act vests power in Irish Water to install water meters at domestic premises, and installation began in 2014. This is in direct contrast to the flat rate charged in the 1990's, and follows the Bpolluter pays^principle set out in the EU Water Framework Directive.
The WA2013 has two provisions on charging 1) it removed previous bans on domestic charges and, 2) it appointed the Commission for Energy Regulation (CER) as the authority to approve charges. By September 2014, the CER had levied a charge of €4.88 per 1000 litreswith some free volume-based allowances -applicable to December 31st 2016. Following the publication of these charges, a period of nationwide protest followed. The initial response of the government and Irish Water was the mobilisation of accounting concepts to address protestor concerns (Jollands and Quinn 2015) . Specifically, these attempts used the language of accounting to demonstrate the need for Irish Water to cover costs of domestic water provision. However, the concept of cost was contested by protesters, who associated it with the impact on their resources and lives rather than to the needs of a water utility (ibid). By the third week of November 2014, a flat annual charge of €260 per family/€160 per single occupancy household was conceded. These charges over-ruled the CER's recommendation, and were embodied as the Water Services Act, 2014.
While the government gave ground to protesters, shifting from a volumetric basis to a flat charge, they also simultaneously implemented a strategy of proliferation (Callon and Law 2005) . Proliferation is Bthe opening up of things with the inclusion of so many entities that interact with one another in competing ways and thereby the creation of too much entanglement^ (Jollands and Quinn 2015:8) . Simply put, Irish Water's installation of hundreds of thousands of water meters made chances of reversing the charges unlikely, and leaves as a possibility of billing volumetrically. The very artefact used by Irish Water to implement this strategy of proliferation became the focus of protests. For example, groups calling themselves 'fairies' used social media (including Twitter) to advertise how water meters could 'disappear' (Irish Independent 2015a). By the third quarter of 2015, data had been collected from installed meters and households were in their second billing period, with over 50% of users paying bills. Previously, due to lack of metering, little was known about Ireland's water usage (Lyons et al., 2010) . Thus it is not surprising that the data has been used to identify leaks and Irish Water claim to have saved 3 billion litres in the six months to September 2015 (Irish Independent, 2015b) .
Methods
We now detail the methodology utilised to obtain and analyse Twitter data for this study. Twitter is a popular SNS, reporting 320 million active users worldwide in 2016. It is an open social network where public messages (tweets) can be seen by everyone. It connects strangers with common interests, identifying messages by hashtags. This combination of an open network, a large user base, high volumes of messaging and topic identification makes Twitter a rich data source . It has been utilised in studies of marketing (Jansen et al., 2009) , politics (Tumasjan et al. 2010) , finance (Bollen et al. 2011) , health (Paul et al. 2011) , supply chain management (Chae 2015) and conflict (Siapera et al. 2015) .
As noted earlier, social media may have an important role in stakeholder engagement within water governance (Laspidou 2014) . However, using social media data as a research medium in this realm is scarce. A search in early 2016 of leading water-related journals -Water Resources Management, Environmental Processes, European Water, Water Utility Journal, Water Resources Research, Water Policy, Water Research, Water Resources and Economics, and Ecological Economics -reveals mention but not use of social media/Twitter as a data/ analytical source. Given the use of Twitter in several academic fields, we suggest it is a data source to gain valuable insights on stakeholders in and around water governance, and it is a platform where water issues are being discussed. Using http://topsy.com 2 on October 21st 2015 the term Bcalifornia drought^revealed 28,859 tweets over the previous month. These tweets were from the Washington Post, CBS, National Geographic, politicians, utilities and private citizens and mentioned millennia-old sequoias, beekeepers, wildlife, shortage of water for lawns/agriculture/brewing, geo-engineering and water conservation. A search for the more general term Bdrought^using the same criteria revealed 195,605 tweets. Additionally, as Cabrera et al. (2013) , Cosgrove and Loucks (2015) , Hazelton (2013) and Hunt et al. (2013) note, water is an inherently political issue. However, political interests tend to not participate in in-depth research. While no substitute, social media often includes comment from political sources in a less formal sense than official documents, and thus may provide insights into policy issues -see Marwick and Boyd (2011) .
Our method had four stages:
& Data provisioning -data was collected from DataSift, a data aggregation service, for January 2014 to June 2015. We created filters using appropriate keywords such as BIrish Water^, BIrishwater^and Bwater protests^. The time period covers the formation of Irish Water, the introduction of domestic water charges and subsequent protest. The final dataset contained approximately 350,000 records. & Data storage -the data acquired was stored in Google BigQuery to enable ad-hoc querying and access. & Data extraction -we used Tableau 9.0 -a data visualisation/analysis software -to extract data and perform basic descriptive analysis. & Data analysis -we used R (an open source statistical tool) for pre-processing the data and for complex analysis. Specifically, we used the 'tm' library in R for text analysis. We used Gephi (an open-source graph and network visualisation tool) for complex network analytics.
Results
The results are now presented drawing on the descriptive, content and network categories set out by Chae (2015) .
Descriptive Analytics (DA)
DA communicates insights on underlying data. Insights on the number of tweets and retweets were obtained through SQL, whereas R was utilised for insights requiring more complex processing e.g. the average number of hashtags in tweets.
The dataset comprised 354,739 tweets, of which 171,136 (48%) were original tweets and 183,603 (52%) retweets. In the original tweets, there were 11,622 unique hashtags including '#right2water', '#irishwater', '#watercharges', '#dec10', '#antiausterityallianceireland', '#gtadublin', '#bullygovernment', '#gardainottheenemy'. The average number of hashtags in a tweet was 0.617 and 113,939 tweets (67% of original tweets) had no hashtags. Of the latter, 38% were replies. Each screen-name represents a discrete account, and a user may have multiple accounts 3 . We identified 33,433 unique screen-names, with an average of 5.12 tweets and 5.49 retweets per screen-name -the most active and visible users are shown in Fig. 1 . The most active users were identified by volume of tweets, retweets and replies. Visibility of users was measured by sum of the number of retweets and the number of replies each user received. The analysis revealed that the most active users (e.g. @chezmik and @pauljob5) were not the most visible users. Similarly, some of the most visible users (e.g. @IrishWater and @LegalEagleStar) were not the most active. Thus, in general active users were not necessarily visible and visible users were not necessarily active.
URLs (website links) were widely used by active and visible users, with 60% of tweets containing at least one URL. The most popular links were www.facebook.com (12,530), www. youtube.com (9,354), www.journal.ie (6,282), www.ffwireland.blogspot.ie (3,462), www. irishtimes.com (2,921) and www.independent.ie (1,620). These represent two of the most popular social networks, a popular Irish news website, two Irish broadsheet newspapers and a blog by an environmental scientist.
Content Analytics (CA)
CA provides insights from unstructured data (Chae 2015) . We conducted word, hashtag and sentiment analyses. First, we identified frequent words in tweets by transforming the data into a Term-Document-Matrix (TDM). In a TDM, rows represent tweets and columns correspond to terms. As the resulting matrix will be highly-sparse, sparse terms are removed to condense the matrix. The sparsity factor was set at 0.99, meaning all terms not appearing in 99 percent of the tweets were removed.
The most frequently occurring words were 'water' (155,567), 'Irish' (129,342) and 'Irishwater' (55,854). Others included 'rightwater' (48,053), 'protest' (24,120), 'charges' (12,290), 'people' (10,891), 'Dublin' (6,707), 'bill' (6,678), 'pay' (6,611), 'meter' (6,179), 'government' (5,528), 'dec' (4,965), 'public' (3,477), 'tax' (3,460), 'march' (3,329), and 'protesters' (3,175). We used the 'ngram' library in R to find frequently co-occurring words. 'Irish water' was the most frequently co-occurring words (116,297). Others included 'water protest' (14,653), 'water charges' (7,329), 'irishwater rightwater' (6,973), and 'irish water charges ' (3,211) .
We further clustered tweets into two themes, political/economic and sustaining water supply. The themes were identified by keywords, developed from extant literature (Jollands and Quinn 2015; Barnes and Alatout 2012; Cashman 2011; Lewis and Russell 2011; Kurland and Zell 2010) and a word-search from http://topsy.com (see Appendix 1). The political/ economic theme had 68,275 tweets, with 7,486 for sustaining water supply. We identified frequent and co-occurring words for each of these themes, as shown in Table 1 .
Second, the hashtag analysis revealed many unique hashtags (11,622). We identified the most popular hashtags on their usage in tweets/retweets. The most popular hashtags included '#right2water', '#irishwater', '#vinb', '#watercharges', '#dec10', '#ireland', '#nov1', '#water', '#news', '#rtept', '#wewontpay', '#irish', '#dail', '#not1pipe', '#dublin' and '#waterprotest'. These can largely be classified into three categories: (i) campaign hashtags (e.g. '#right2water', '#wewontpay' and '#not1pipe') and protest dates (e.g. 'dec10' and '#nov1'), (ii) media coverage (e.g. '#rtept'), and (iii) geographic hashtags (e.g. '#dublin').
Third, sentiment analysis provides insights on the orientation (positive/negative) and intensity (strong / weak) of opinions (Pang and Lee 2008) . This analysis provides insight on public attitude, which reflect the offline landscape (Bae and Lee 2012) . A lexicon-based approach was used (Bollen et al. 2011; Gilbert and Karahalios 2010; Tumasjan et al. 2010) . A sentiment score per tweet was calculated on -20/+20 scale, where 0 is neutral, 0-20 have positive sentiment, 0 to -20 have negative sentiment. The analysis showed 56% (95,093) of original tweets were neutral, the remainder being mostly negative (29%) with 16% highly negative (< -4). Positive tweets represented 15% (26,751) of total original tweets. The top graphic of Fig. 2 depicts the sentiment distribution of the dataset.
We also performed sentiment analysis on clustered tweets. The sentiment distributions in the clusters have a similar pattern to the total tweets. However, tweets in the political/economic cluster had a more negative skew than the sustaining water supply cluster (Fig. 2 , bottom graphic). Table 2 gives some exemplars of intense sentiments, and highlights difficulties using sentiment analysis for explanatory value. The two most positive tweets reflect a satirical piece (in reality negative) and a sarcastic tweet. Exemplar intense sentiment tweets for each cluster are also shown in Table 2 .
Network Analytics (NA)
NA interprets social network patterns including the degree of sparsity of a network, the average distance between any two nodes (or users) and the network density. NA is useful to discover influential users and the key brokers. The first component of NA is a topological analysis. The original Irish Water network had 20,141 nodes and 36,814 edges. We constructed a representation of this using the @reply 4 information. Nodes represent the screen-names who have sent/received an @reply. Edges represent the relationship between the screen-names 4 An @reply is tweet which is a reply to an original tweet. The source of the @reply is the sender and to whom the reply is intended is the target. @reply thus establishes a link between two users in a network. linked through the @reply. To focus on influential nodes in the network, we constructed a representation of a sub-network composed of nodes with a minimum in-degree of 12 (nodes which have received at least 12 replies) -resulting in a sub-network with 373 nodes and 3,997 edges. The resulting representation demonstrated the underlying network is well-connected. The average path length -the average distance between any two nodes -in the network is 2.718 i.e. every user is about three nodes away from each other. A short average path length reflects the presence of popular brokers or hubs (which lead the users to influencers) in the network. The average degree of the network 5 was 21.432, indicating the presence of highly influential users in this sub-network i.e. each node in this network has received at least 21 replies from the network. The diameter, which represents the longest path (between two nodes) in the network, was 6. A relatively low diameter is an indication of the presence of popular hubs in the network.
A second component of NA is centrality analysis. In-degree is a simple measure of a node's connectedness with others and can be an indicator of a user's popularity (Chae 2015) . We used in-degree to identify the most influential screen-names in the network. The top five were @IrishWater (in-degree of 165), @Revolution_IRL (57), @williamhboney1 (46), @babsbear (44), and @JFTAXI (43). Another important node-level metric is betweenness centrality, which identifies key hubs or brokers in the network. These are the nodes which leads the users to the influencers. Key brokers have a high value for betweenness centrality. In this data 5 Average degree of a network represents the average degree of all the users in the network. It considers both the in-degree and the out-degree of a user. In-degree determines the number of replies a user receives to tweets and out-degree determines the number of replies a user sends to other users in the network. The Taoiseach has denied that taxpayers will end up paying more for water as a result of set up and staff costs at Irish Water.
(positive)
Irish Water says it will achieve exchequer savings of You've got to hand to Fine Gael again, they send out the Labour to defend the Irish Water scandal, by no less than foreign affairs minister -5 (negative)
.@RTERadio1: customers of @IrishWater who conserve *too much* water will be charged more. Could this possibly be true? Can't find a source. A third component of NA is community analysis, measured using density. The density of a network graph is the ratio of the actual number of edges and the number of possible edges. A dense graph will have a ratio closer to 1 (Coleman and More 1983) . The density of the Irish Water graph is 0.029 indicating a strong sparsity in the network i.e. the network is not cohesive, with many dispersed groups. We used the community detection method (Blondel et al. 2008 ) embedded in Gephi to identify communities. The method found 14 communities reflecting the dispersion indicated by the density. The three largest communities had 66, 65 and 59 members. Seven communities had one member each. The largest community had an average degree of 14.515 -, less than that of the sub-network -indicating the presence of nodes which engage less. The diameter was 5 and the average path length was 2.282, which is close to that of the sub-network. The density of the largest community was found to be 0.196, suggesting that the community is less dense compared the sub-network.
Discussion and Final Comments
We have noted the history of water management in Ireland and detailed our social media collection and analysis methods within the critical period of January 2014 to June 2015 -a period when Irish Water and domestic water charges were implemented. We now turn to discuss what these sections tell us in terms of water management.
Given the volume of tweets posted over the period, it is reasonable to state that social media was intensively utilised around the establishment of Irish Water and domestic charges. Deconstructing the tweets into sustainable water supply versus political/economic issues showed the latter were in the majority -by almost tenfold. Combining this with findings from Jollands and Quinn (2015) illustrates that tackling socio-economic issues, which are major impediments to tackling water issues, is difficult. This suggests the first steps to any water management program should include efforts to address potential socio-economic issues (Cosgrove and Loucks 2015) . What is apparent here is that social media may increasingly undertake a role within this process. Our data set shows Irish Water as a visible Twitter, but not very active (as per the NA). The discussion on Twitter, and indeed generally, oriented towards issues of a political/economic nature rather than on sustainable water supply. Irish Water's engagement in this discussion actively and constructively would seem to be limited and piecemeal. This may be explained by the political/economic backdrop and Irish Water's chosen communication strategy. While Twitter can provide a vehicle for stakeholder engagement; it can only be considered a voice within this process if listened to. Irish Water's engagement on Twitter may be considered reflective of a wider lack of engagement resulting in a lack of trust with stakeholders. Such Bpiecemeal reactions^may not be enough to achieve a Bmore sustainable and secure future^ (Cosgrove and Loucks 2015) of water resources in Ireland. Jollands and Quinn (2015) note the concept of cost was utilised by the government and Irish Water to introduce domestic water charges, whereas previous attempts had failed dramatically. They note the importance, through proliferation (Callon and Law 2005) of the water meter in this process. The measure of success of this strategy can be seen in that, as of January 2016, 61% of Irelands' domestic users were paying their bills .
Although there were some large protests with success in gaining a flat rate charge, the protest movement has not been entirely successful and our tweet analysis extends understanding of reasons for this. The tweets suggest a sparse and dispersed network of users, indicating a dispersed and broad protest movement, inhibiting efforts to be cohesive and gain momentum. This reflects elements of the actual physical protests, namely 1) while on the whole protests were peaceful, they attracted a cross-section of society, including some violent elements; 2) they became less widespread and less in number over time, and 3) they became more than about water and lost potential support (Jollands and Quinn 2015) . We can see that, in the sentiment analysis, while the vast majority are neutral, tweets with negative sentiment are more common than positive sentiment. A visual inspection of neutral and positive tweets (see Table 2 ) points to the overall sentiments of the tweets being more negative than the analysis suggests. This implies that on the whole, the average Twitter user in this dataset was not satisfied with the ongoing activities of the Irish Government and Irish Water.
Given the large volume of tweets in relation to this issue and their general negative sentiments, it seems surprising protests did not gain more momentum -at least during our analysis period. Beyond the dispersed nature of the network of Twitter users reflecting lack of cohesion, part of the reason may be related to the types of topics contained within these tweets. The introduction of subjects beyond the introduction of domestic water charges, for example fluoridisation, by some of the more active Twitter users may have diluted the message around domestic water billing and alienated many potential supporters of protest. Right2Water, for example, were responsible for organising many protests on the introduction of the billing regime and the activities of Irish Water. The results illustrate that Right2Water was not an influential Twitter user on this issue -while they had a well-used hashtag, they did not feature in the network analytics as a top broker. This is likely due to their focus moving beyond water issues to other social issues (Irish Times, 2015) . With such drift from the core issue of domestic charges, it is not surprising that the Twitter network was less cohesive and a significant number of people paid their bill -rather than non-payment in protest. After our research period, a national election in February 2016 saw many politicians campaigning on the abolition of water charges. The result was about 90 (or 56%) of elected members who were 'anti-water charges' . This popular vote confirms to an extent the negative sentiment of our tweet analysis, and confirms the focus on water charges as opposed to sustainable water supply.
Cashman (2011 155) suggests that symptoms of poor governance include B…high unaccounted for water, lack of proper metering, ineffective collection of water revenue, uneconomic tariffs^. Jollands and Quinn (2015) noted many of these symptoms were present in the water governance structures in Ireland in the decades before Irish Water. While many of these symptoms persist, the establishment of Irish Water has started to address some (such as unaccounted for water and metering) but there is still a general perception that many issues persist, as reflected in our Twitter dataset. As such, Irish Water may need to consider the best media (including traditional and social media) to engage with stakeholders to change such perceptions. Whether it be perception or reality, it is important to remember that Irish Water was set up in a relatively short period of time and it will require significant adjustment over time. Irish Water management may not have assisted the situation through some actions taken, and this is played out in the analysis above. For example, the most frequent words and hashtags illustrate a focus on the political/economic side and less on issues of sustainable water supply. Hence, while the protests have been less than successful in achieving their aims, they have dragged Irish Water into engaging with other issues rather than on the technical aspects of water supply.
As there are many challenges facing Irish Water, not least the issues of serving the growing city of Dublin (Padowski and Gorelick 2014) , there is a strong need for them to refocus on the governance required to provide infrastructure to maintain a sustainable water supply. This may require the political process to isolate Irish Water more from the socio-economic issues. This will require a consensus of political will that given the history of water supply in Ireland may be hard to achieve. With no political will to shield Irish Water, they will need to engage more clearly with the wider stakeholder community. They need to communicate the need for funding from domestic charges to build a sustainable water supply. This may entail considering how best to use Twitter and other social media. In introducing domestic charges and the establishment of Irish Water, the socio-economics has not been done to any level of proficiency. While there is enough water on the planet for every person, Cosgrove and Loucks (2015) note that its distribution means an inadequate supply for some regions to meet development and environmental needs. In Ireland, a lack of water is not one of the issues affecting a sustainable supplyas noted in Table 2 , Ball it does is rain in this country^. Despite the abundant rainfall, the lack of political will, general unrest and governance issues has meant there are still issues in meeting Ireland's' water needs. If these issues are so pronounced in a country of abundant supply, then this could be even more pronounced in a country where there is inadequate supply. However, this very lack of supply may be the factor that prompts the required political will and stakeholder support to address such issues, implying that the abundant supply of water is at the very heart of the issues in Ireland.
A final implication is it is clear that stakeholder engagement/management was not ideal throughout the analysis period. This is evident in the content analysis and specifically the sentiment analysis. Tweets with negative sentiments were more common than positive, and on the whole potentially more negative than the analysis suggests (Table 2 ). This suggests stakeholders were not brought along in the process. Stakeholder engagement and management is a cornerstone of good water governance (Harvey and Schaefer 2001; Kennedy 2011; Lennox et al. 2011; Lewis and Russell, 2011) . This is reinforced by Cosgrove and Loucks (2015 4836) ) who note B(m)ost paths to sustainable development are linked to water, but the decisions that determine how water resources are used or abused are not made by water managers alone^. We can see from our analysis a failure to implement an appropriate stakeholder engagement and management strategy, which resulted in socio-economic issues impeding the process of constructing a sustainable water supply. If we assume what is reflected in Twitter is reflected across all social media, then these platforms were not used particularly well to assist with this.
To sum up, we could question what this reveals for future policy on water management. The overarching theme is that there is an integral need to bring stakeholders along. Within the modern technologically connected era, it is clear that social media is an active means by which stakeholders communicate. This suggests those involved in water management may need to be more proactive in analysing and using social media for stakeholder engagement/management purposes. We should note a limitation of our methods here. Sentiment scores are, as noted, computed using a lexicon based approach and may not reveal the true sentiment of a tweetsarcasm for example. Thus, the tweets are more negative than the sentiment analysis suggests. However, this limitation does not affect our discussion above. On the contrary, it adds more weight to our point that stakeholder engagement on the issue of a sustainable water supply could have been better, as borne out in the February 2016 election.
